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2. APPLICABLE DOCUMENTS ‘

2.1 Gener~. Thedocuments listed inthiss=tion arespecified infections 3and40fthis standard. This section does notinciude
documents cited in other sections of this standard or recommended for additional information or as exampies. Whiie every effect has
been made to ensure the completeness of this list, document users are cautioned that they must meet aii specified requirements
documents cited in sections 3 and 4 of this standard, whether or not they are iisted.

2.2 Govemment documents.

2.2.1 St)ecifications, standards, and handboo~ The following specifications, standards, and handbooks form a part of this
document to the extent specified herein. Uniess otherwise specified, the issues of these documents are those iisted in the issue of
the Department of Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in the solicitation (see
6.2).

SPECIFICATIONS

FEDERAL

QQ-N-290 - Nickei Piating (Eiectrodeposited).
QQ-P-35 - Passivation Treatments for Corrosion-Resisting Steel,
QQ-P-416 - Plating, Cadmium (Eiectrodeposited).

STANDARDS

MiLiTARY

MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Part.
MiL-STD-l 344 - Test Methods for Eiectricai Connectors.

(Uniess otherwise indicated, copies of the above specifications, standards, and handbooks are avaiiabie from the Defense Printing
Service Detachment Office, Bigd. 4D (Customer Sewice), 700 Robbins Avenue, Philadelphia, PA 19111-5094.

2.2.2 Other Government docu e ts, drawinas. a d Dublication~. The following other Government documents, drawings, and
publications form a part of this dc&#ent to the exte;t specified herein. Uniess otherwise specified, the issue are those cited in the
solicitation.

SP-R-0022 - Vacuum Stability Requirements of Polymeric Material for Spacecraft Applications.

2.3 )Non-Govemment rmbiication~. The following documents forma part of this document to the extent specified herein. Unless
otherwise specified, the issues of the documents which are DoD adopted are those listed in the issue of the DODISS cited in the
solicitation. Unless otherwise specified, the issues of documents not iisted in the DODISS are the issues of the documents cited in
the solicitation (see 6.2).

American Society for Testing and Materials (ASTM)

ASTM A342 - Test method for permeability of feebiy magnetic materiais.
ASTM B633 - Zinc on Iron and Steel, ElectrodePosited Coatings of.
ASTM B733 - Autocatalytic Nickel-Phosphorus Coatings on Metai.
ASTM E595 - Material from Outgassing in a Vacuum Environment, Total

Mass Loss and Collected Voiatiie Condensable, Standard Test Method for.

(Application for copies should be addressed to American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA
19103.)

American Nationai Standards Institute Inc.

ANSi/NCSL Z540-1 - Calibration Laboratories and Measuring and Test equipment, General
requirements

J-STD-004 - Requirements for Soider Fluxes
J-STD-005 - Requirements for Solder Paste
J-STD-006 - Requirements for Electronic Grade Solder Alioys, Fluxed and Non Fiuxed

Solid Soiders for Electronic soldering applications.
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3.3.4.2.1 Overall finish. Contact bodies shall have an equivalent or better finish than contacts which are overall gold-plated (see
3.3), over a suitable underplate (see 6.5). Silver shall not be used as an underplate. Nickel shall not be used as an underplate on
classes M and N. The finish on contact bodies of class H connectors shall be electro-tin (see 3.3.1) or an equivalent or better finish
(no organic brighteners). Preliminary plating of another metal is permissible.

3.3.4.2.2 Localize d finish. Contact bodies shall be overall nickel plated in accordance with QQ-N-290 or an equivalent industry
standard when available, except plating thickness shall be 30 to 150 microinches thick (see 6.5). Mechanical operations maybe
performed after application of plating.

rO.100-0.150in

l?’”””IL?.
u ~~cm-
PIN OVERALL FINISH

17
PIN CONTACTS

SOCKET CONTACTS WITH
SEPARATE PRESSURE MEMBERS

IElll%:-zf;%wcy
AREA x (SEE NOTE 3)

SOCK~ CONTACTS WITH INTEGRAL
PRESSURE MEMBERS ONLY

.020
.020

~
LOCALIZED FINISH

SOCKET CONTACTS WITH SERARATE PRESSURE
MEMBER AS PRIMARY CURRENT CARRYING INTERFACE

NOTES:
‘1.
2.

3.

Overall finish: Measure gold thickness in zone A or B, as applicable.
Localized finish: Apply gold to the inside and outside diameter of the contact in area X or Y. Measure gold thickness on
outside diameter of the contact at point B or C, as applicable
On socket contacts with integral pressure members area X (zone of tangency) extends from the tip of the contact to .020 inch
beyond the point of tangency, point C on the inside and outside diameter of the contact.

FIGURE 1. GO Id thickness are=. -
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3.3.4.2.2.1 Contact matina area. The contact mating area as shown on figure 1 shall have an equivalent or better finish than
contacts which are gold plated (see 3.3.1) over nickel plating (see 3.3.4.2.2).

3.3.4.2.2.2 Terminations. Terminations shall be plated as follows:

a. Solder cups: 100 microinches minimum tin-lead plated (see 3.3.1), 50 to 95 percent tin.

b. Insulation displacement: 100 microinches minimum tin-lead plated (see 3.3.1) , 50 to 95 percent tin.

c. Printed wiring tails: (See 3.3.1), 100 microinches minimum tin-lead plated (see 3.3.1).

3.3.5 Dielectric material~.

3.3.5.1 lnse~. Insert materials shall conform to diallyl phathalate resin (see 3.3.1) or thermoplastic polyester (see 3.3.1), for
classes D, G, M, and N connectors. Insert dielectric material for classes H and K shall be glass.

3.3.6 MetaI comDonentq. Metal components shall be of high grade corrosion resistant material or a material treated to resist
corrosion which will allow the complete connector assembly to meet the requirements of this specification.

3.3.6.1 Finish (classes G and N) ~/. Shells shall be cadmium plated in accordance with type II, class 2 ofQQ-P-416 or an
equivalent industty standard when available or zinc plated in accordance with ASTM B633. A preliminary plating of another metal is
permissible. The resulting finish shall be electrically conductive, and shall be of a golden color to ensure that the chromate finish has
been properly applied. Corrosion-resistant steel parts including shelis shall be passivated in accordance with QQ-P-35 or an
equivalent industry standard when available and need not be overplated.

3.3.6.2 Finish for class H connector!& Uniess otherwise specified, all metai parts for class H connectors shall be tin plated (see
3,3.1). Preliminary plating of another metal is permissible.

3.3.6.3 Finish for ciasses D, K, and M connector$. All metai parts for classes D and K connectors shall be electrically conductive
nickel-phosporus conforming to ASTM B733, class 1 or 2, type Ill, .0005 inch minimum thickness, or an equivalent industty standard
when available, class 1 or 2, grade B, finish shall be dull. Use of a suitable underplate is permissible. For class M, the finish shall be
goid (see 3.3.1) over a suitabie underplate (see 6.5). A silver underpiate shall not be used.

3.4 jnterface and Dhvsicaldimensions. Connectors shall be of the physical dimensions specified (see 3.1). Connectors shall be
so designed that neither the pins nor the sockets wiil be damaged during normal mating of counterpart connectors.

3.4.1 ~ontac t interface desIan. Contacts interface design shall be as specified on individual standards or military specification
sheets (see 3.1).

3.4.1.1 Solder contac~. Solder contacts shall be nonremovable from the insert, shall have eyelet or solder cup terminals as
specified (see 3.1 and 3.3. 1). Solder cups shail be so designed such that dun’ngsoldering, no components will be damaged and no
liquid solder shall escape.

3.4.1.2 CrimDcontacts. Crimp contacts (see 3.3.1) shall be as follows:

connector density Contact *

High 22D socket
High 22D pin

Standard 20 pin
Standard 20 socket

3.4.1 .2.1 Co tact insertion and removal tooIs. Crimp removable connectors shall be designed for contact insertion and removal
with the applicable tools (see 3.3.1).

3.4.1.3 glasses H and K co tac& Classes H and K contacts shall be permanently fused in place and shall have eyelet or solder
cup terminals, as specified (se; 3.1 and 3.3.1).

3.4.1.4 Insulation displacement COnta@. Insulation displacement contacts shall be nonremovable from the insert and shall be as
specified (see 3.1).

~/ Cadmium finished parts (F suffix PiN’s) can be used interchangeably for non suffix parts.
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3.4.2 Insertdes ian and construct ion. Inserts shall be designed with suitable sections and radii such-that they will not readily chip,
crack, or break in assembly or in normal setvice. Inserts shall be molded or bonded with a bond barrier between all adjacent
contacts and outside edge, one-piece construction, except for IDC. Pin entry openings on socket insert faces shall be as small as
practicable. Socket inserts shall provide adequate protection against a pin contacting a socket before the mating pair of connectors
has been polarized. The inserts shall be so designed that the Inserts cannot be removed from the shells. The contact retaining
system shall be free of foreign material, adhesive, or any obstruction that would prevent smooth contact insetilon and positive
retention. The contact retention system for removable crimp contact connectors shall be a metal retention clip.

3.4.2.1 jnsert arranaemen[. The inserl arrangement shall be as specified by the connector part number (see 3.1),

3.4.2.2 Contact aIianment and stability. With all contacts in place, the alignment of pin and socket contacts shall always permit
engagement irrespective of buildup of allowable tolerances on hole locations, distortion of contacts due to crimping, and insert
iocation in the sheil.

3.4.3 Shell desi~. The shell shall be designed to positively retain the insert and shall be so constructed that the insert cannot be
removed.

3.4.3.1 Shell polarization. Polarization shall be accomplished by a keystone shape shell design with polarization accomplished
before engagement of the pins and sockets.

3.4.3.2 ~ounting. Connectors shail be provided with means to fasten the shell secureiy to a mounting surface. Classes H and K
connectors shall be provided with solder mounting provisions, or with provisions for external mounting hardware (see 3.1).

3.4.4 Interchanaeabilitv and interrnatability.

3.4.4.1 jnterrnata bility. Plug and receptacle connectors having the same sheil size, keying and contact arrangement shall be
interrnatable. Materials and processes used shail be completely and totaily compatible with materials and processes used to supply
components supplied to MIL-C-24308C. This compatibility shall not be subject to any precautionary, installation or maintenance
procedures not in piace as of 26 January 1989.

3.4.4.2 jnte rchanaeabilitv. All connectors and accessories having the same militaty PIN shall be completely interchangeable with
each other and MIL-C-24308C having the same military PiN with respect to installation (physicai), performance (function) and
interrnatability, as specified herein. Solder and crimp contact connectors shail be intermatable (see 3.1).

3.4.5 Mated sc)acing. Connectors shail meet applicable performance requirements when mated within the spacing shown beiow.

( SHELLSiZES

~{

1 &2 .265~O15

SHELLSiZES

(3,4, 5,& 6.256 *015

RECEPTACLE SOCK=

3.5 Perfonna rice. Connectors shall be designed to meet the performance requirements specified herein.

3.5.1 Maanetic cwrneab iiitv (ciasses M and N). The relative permeability of classes M and N connectors shall not exceed 2 mp
when measured as specified in 4.7.3.

——.=,—

3.5.2 Jvlaintenanceaaina (crimDly@ Ail crimp-contact connectors shaii be capabie of conforming to the requirements of 3.5.3
and 3.5.4 after maintenance aging of 4.7;4.
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3.5.3 Contact insertion and removal forces The axtal forces required to insert and remove removable contacts shall conform with
the applicable requirements of table I when tested in accordance with 4.7.5.

TABLE 1. contact znsert ion and removal forces (Dounds max imum) .

Contact size

20 22D

Insertion 4 4

Removal 4 4

3.5.4
table Il.

in nMat a a d unmatina force. The force for mating and unmating of counterpart connectors shall meet the re~uirements of
The connectors used in this test shall have the complete comp~ementof contacts. Testing shall be as speci~ed in 4.7.6.

Shell
size

1

2

3

4

5

6

TABLE II. ~

Unma

Minimum

Class

G, D, M, N

0.75

1.00

1.75

2.50

3.25

4.50

H, K

1.50

2.00

3.25

4.50

5.50

----

;ing Mating

Maximum Maximum

Class Class

G, D, M, N H, K G, D, M, N H, K

6.0 7.00 10.0 7.25

10.0 13.00 17.0 13.00

17.0 21.25 28.0 21.25

24.0 31.25 39.0 31.25

30.0 42.25 49.0 42.25

39.0 ----- 65.0 -----

3.5.5 Contact retention. Contacts for classes G, D, M, and N connectors shall be retained in their inserts by a 9-pound (minim
force. The axial displacement of contacts shall not exceed 0.012 inch (0.30 mm) while under load (see 4.7.7).

m)

3.5.6 ~ielectric withstanding volta~. Unmated connectors shall show no evidence of breakdown or flashover when subjected to
the test voltages and altitude of tables Ill and IV. Corona shall not be considered as breakdown. Testing shall be as specified in
4.7.8.

_—_
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TABLE III. e I and II test vol taae (rms 60 hertz ac volts ). A/

Humidity conditioned All other
Altitude (see 4.7.14) conditions

Class Class Class Class
G, D, M, N H, K G, D, M, N H, K

Sea level 600 400 1,000 750

I 70,000 feet I .-. I --- I 325 I 175
J./ These are not working voltages.

TABLE IV.

Humidity conditioned All other conditions
Altitude (see 4.7.14)

Class G

Sea level 500 500
70,000 feet --- 200

1/ These are not working voltages.

_ —

3.5.7 CabIeretention (flat cabIe onhd. When connectors are testedasspecified in4.7.9,theyshall withstand the minimum
applied force without mechanical damage.

3.5.8 lnsuIation resistance atamb ienttemDera turQ. The insulation resistance ofunmated connectors
shall conform with the applicable requirements of table V when tested in accordance with 4.7.10.

TABLE V. .

Humidity conditioned (see 4.7.14) All other
conditions

After step 6 of method After 24 hours of
1002 of MIL-STD-1344 or conditioning (method 1002
an equivalent industry of MIL-STD-1344 or an
standard when available equivalent industry

standard when available)

Vea@ns (X1l.jJQ MeaOhms (Illw Veao hms (rein)
1 1.000 5,000

8
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3.5.9Contactresistance. Contact resistance for mated pairs of pin and socket contacts shall be as reauired bv table VI when
tested in accordance with 4.7.11.

, .—

TABLE VI. Contact (mllllvo
,.

resistance 1ts maximum) .

Contacts

ClassContact
size or
type

AWG
wire
size

Test
current
(amperes) KG, D

After
salt
spray

M, N

Al1
others

condition
s

H

After
salt
spray

Al 1
others

.,
condzt lo~

24

20

24

20

28

3.0

7.5

2.0

5.0

1.0

55

65

---

---

45

55

---

---

---

---

ind 165

avg 90

---

---

20 ---

ind 165

avg 70

IDC 75 65 ---

3.5.10 Contact e aaaen ment and se~aration forces. Socket contacts shall conform with the forces specified in table Vll when
tested in accordance with 4.7.12..-..

Ini ial

Maximum individual
engagement force
(ounces) using

maximum diameter
test Din

Solder
contact
size

Maximum average
engagement force
(ounces) using

maximum diameter
test pin

9.5

Minimum separation
force (ounces)

using
minimum diameter

test pin

22D 12.0 0.7

20 18.0 12.0 0.7

18.0IDC 12.0 0.7

After conditioning

22D 14 11.4 ! 0.6

3.5.11 TemDerature cvcIing. There shall benodamage detrimental totheoperation,of theconnector afierbeing su~wted tothe
temperature extremes of tabie Vlli in accordance with 4.7.13.

.—
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TABLE VIII. Tem~erature extremeS.

Extremes “c
Low -55 +0

I High I +125 +3 I

3.5.11.1 Teml)erature cvcIina (classes D, K,and M). Thereshall beno damage detrimental totheconnectors operation after
being subjected totesting inaccordance with 4.7.13.l. Following tietest, theconnectors shaIiwithstand theseaievei dieiecttic
withstanding voltage specified in table iii.

3.5.12 Air ieakaae fciasses H and K connectors). When tested as specified in 4.7.14, the air leakage rate of ciasses H and K
connectors shaii be no greater than one micron cubic foot per hour at a differential of one atmosphere (1.04 x 10-5atmospheres
cm3/s). The specified leakage rate shall apply oniy through the connector and not through the fiange to the mounting surface joint.

3.5.13 ~umidity Connectors shaii meet the applicable dielectric withstanding voitage and insulation resistance requirements (see
3.5.6 and 3.5.8) when tested as specified in 4.7.15.

3.5.14 Vibration. Mated connectors shall not be damaged and there shali be no ioosening of parts due to vibration. Counterpart
connectors shaii be retained in,engagement and there shali be no interruption of electrical continuity or current flow longer than 1
microsecond when tested as specified in 4.7.16.

3.5.15 shock. Mated connectors shail not be damaged and there shall be no loosening of parts, nor shail there bean interruption
of electrical continuity or current fiow ionger than 1 microsecond during the exposure to mechanical shock, as specified in 4.7.17.

3.5.16 j)urability. Counterpart connectors shali show no mechanical or electrical defects detrimental to the operation of the
connector as specified in 3.5.4 and 3.5.10 after 500 cycies of mating and unmating as specified in 4.7.18.

3.5.17 *it smav (corrosion~. Mated connectors shali show no exposure of base metai due to corrosion which will affect
performance as specified in accordance with 3.5.4 and 3.5.8, when tested as specified in 4.7.19.

3.5.18 Qversize f)in exciusion. Socket contacts shali exclude the entry of the test pin indicated in tabie IX when tested as specified
in 4.7.20. After testing, the contacts shall meet the contact resistance requirements of 3.5.9.

TABLE IX. Oversize ~ln
. .

excQusloQ .

I Contact
I

Pin diameter
I

I 20
I

.046
1

3.5.19 ~ r m. Socket contacts shaii meet the engaging and separating force requirements of 3.5.10
and shaii show no evidence of visibie damage when tested as specified in 4.7.21.

3.5.20 Fluid immersio~. Connectors shall mate within the forces specified in 3.5.4 after being subjected to the fluid immersion test
of 4.7.22.

3.5.21 Jnsert retentio~.

3.5.21.1 Insert etention (c asses D. G.I M. and N). Inserts shaii not be dislocated from their originai positions with an axial load of
60 Ib/inzapplied a: specified in 4.7.23.

3.5.21.2 Insert rete ton (C-S H and K). Classes H and K inserts shaii not be dislocated from their original positions or
damaged when an eff;tive pressure differential of 200 iblinz is applied as specified in 4.7.23.

10
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3.5.22 COntact Dinstrenath. Contact pin strength shall be such that a force of 2 pounds * ounce will not produce a permanent set
in excess of .005 inch (0.13 mm) when tested as specified in 4.7.25.

3.5.23 so Iderabilitv. Solderable, nonremovable contact terminations shall withstand the test specified in 4.7.24. Printed wiring
tails shall meet the solderability requirements of MIL-STD-202, method 208 or an equivalent industry standard when available when
available.

3.5.24 Thermal vacuum outaassina (classes D, K, and M) The entire connector assembly, when tested in accordance with
4.7.26, shall have maximum total mass Ios (TML) of 1.0 percent of the original specimen mass and shall have a maximum volatiie
condensable materiai (VCM) content of 0.1 percent of the originai specimen mass.

3.5.25 Resistance to soiderina hea[. Soiderabie, nonremovable contact connectors shali withstand the tests specified in 4.7.27.

3.6 Marking. Connectors shali be marked in accordance with method I of MiL-STD-l 285 or an equivalent industry standard, and
shaii inciude the military PiN (see 3.1), the manufacturer’s name or code symbol, and date code.

3.6.1 insert marking. Raised or depressed characters maybe used. Markings are shown on the applicable miiitary specification
sheet or standard. Socket face and pin face are the opposite. Contact position markings shali appear on both sides of the insert.
On insulation displacement connectors, the first and iast pin number of each row shaii be marked clearly on the housing.

3.6.1.1 contact desianatio~. Ail contact iocations shaii be designated by identifiable characters on the front and rear faces of the
insert or insert assembly. Positioning and arrangement of the characters shaii be such that the corresponding contact iocation may
be readiiy identifiable. Connector sheii marking and insert marking shail remain legible after completion of the tests specified in 4.5.

3.6.2 Connector kit Dacka~ Each connector kit package shaii contain a removabie contact connector (marked with the complete
connector part number), a fuii complement of contacts for the connector, and an applicable insertion/removal tooi as required by the
detaii specification sheet (see 3.1).

3.7 work mN)ShiD. Connectors shali be processed in such a manner as to be uniform in quality and shall be free from burrs,
crazing, cracks, voids, pimples, chips, blisters, pin hoies, sharp cutting edges, and other defects that wiil adverseiy affect life,
serviceability, or appearance. Sharp cutting edges are acceptable on the terminations of IDC connectors.

3.8 Part or identificat ion number (PiN). The PIN shali consist of the letter ‘M’, the basic number of the specification sheet, an
assigned dash number (see 3.1), and as

~
Military designation

24308/1 -1 F
I ~_l_

Specification Dash number Finish
sheet number For class N:

F = Cadmium #.
P = Passivated stainiess steei.

No suffix= Cadmium or zinc ~/, ~/
For ciasses G and H:

F = Cadmium ~/
No suffix= Cadmium or zinc ~, ~/

For classes D and K:
Ciass D and class K connectors have a nickel

finish, no suffix is required.
For class M:

Class M connectors have a gold finish,
no suffix is required.

F suffix PIN are to be used for cadmium finished parts after 1 Juiy 1987.
:; Zinc finish is inactive for new design effective as of the date of MiL-C-24308C.

4. Verification

4.1 Test eguit)ment and inspection facilitie~. Test and measuring equipment and inspection facilities of sufficient accuracy, quaiity
and quantity to permit performance of the required inspection shali be established and maintained by the contractor. The
establishment and maintenance of a calibration system to control the accuracy of the measuring and test equipment (i.e. ANS1/NCSL
Z540-1, ISO 10012-1 part 1 or comparable standards) shaii be required.

11
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4.1.1 Assemblv ~lants. Assembly plants mu~belisted onorapproved forlisting ontheapplicabIe Qualified Products List. The
qualified connector manufacturer shall ceti~that theassembly plant isapproved forthedisttibution of themanufacturets patis. The
assembly plant shall use only piece parts supplied by the qualified connector manufacturer. No testing other than visual examination
is required of certified piece parts obtained from the qualified connector manufacturer, except when there is cause for rejection. Aii
assemblies produced at the assembly plant shali be subjected to examination of product to assure that the assembly process
conforms with that established at the quaiified manufacturing piant. Quality control requirements shaii be the same as required for
the qualified connector manufacturer.

4.1.2 Estabiished Reliability and hiah reliabiiitv c)ractice. An estabiished reliability @nda hiah reliability mactic~ shall be
established and maintained. Evidence of such compliance shail be verified by the qualif@ngactivity of this specification as a
prerequisite for qualifications and continued qualifications effective 24 months after the date of this document.

4.2 Classification of insDection$. The inspections specified herein are classified as foiiows:

a. Materiais inspection (see 4.3).
b. Qualification inspection (see 4.5).
c. Verification of qualification (see 4.6).

4.3 Materials insDection. Materiais inspection shail consist of certification supported by verifying data that the matenais, as
specified herein and on the specification sheet (see 3.1), used in fabricating the connectors, are in accordance with the applicable
referenced inspections or requirements prior to such fabrication.

4.4 JnsQectlon conditions. Unless otherwise specified herein, aii inspections shali be performed in accordance with the test
conditions specified in the “GENERAL REQUIREMENTS’ of MiL-STD-l 344 and MiL-STD-202 or an equivalent industry standard
when avaiiable when avaiiabie.

4.5 Quaiification inslle ction. Qualification inspection shaii be performed at a laboratory acceptable to the Government (see 6.3)
on sampie units produced with equipment and procedures normaiiy used in production.
Use of aiternate materiais, piatings, and processes (see 3.3.1) shaii be identified for inciusion in the product test documentation.

4.5.1 Samrde size.

4.5.1.1 Connector~. A minimum of six completely assembied piugs and receptacles of the ciass (1.2.1) with the insert
arrangement of the iargest size connector of the type (1.2.3) with the same styie of termination (1.2.2) for which qualification is
desired, shali be subjected to the examinations and tests, except for thermai vacuum outgassing, in the sequence shown in tabie Xii.
For ciasses D, K, and M, aii the nonmetallic materials, inciuding lubricants, of two additional connectors shaii be subjected to the
thermai vacuum outgassing test. if ciasses G and N or M and D are being quaiified at the same time, a minimum of three completely
assembied piugs and receptacles with the insert arrangement of the iargest size connector of the type (1.2.3) with the same styie of
termination (1.2.2) of each ciass (ciasses G and N, 3 ciass G, 3 ciass N; ciasses D and M, 3 ciass M, 3 ciass D) shaii be subjected to
the examinations and tests, except for thermal vacuum outgassing, in the sequence shown in tabie Xii. For ciasses D and M, aii the
nonmetallic materiais, inciuding lubricants, of one additional connector of each ciass shaii be subjected to the thermai vacuum
outgassing test. The connectors shaii have a fuii complement of contacts. Half of the ciass H and ciass K contacts shail have soider
cups and the remainder shaii have eyeiets. The sampies subjected to qualification testing shaii be provided with counterpart
connectors for those tests requiring mating assemblies. The counterpafl connectors provided for this purpose shail be new,
previously quaiified connectors or new connectors submitted for qualification testing. Suppiiers not producing mating connectors
shaii submit substantiating, certification data that tests were performed with quaiified counterpart connectors. The sampies shaii be
taken from a production run and shali be produced with equipment and procedures normaiiy used in production.

4.5.1 .1.1 Printed wirina boa d cor nnector~. When qualifying piugs and receptacles of printed wiring boards termination types, both
the piug and receptacle shaii be mounted to printed wiring boards and test as mated connectors.

4.5.1.2 QuaIification of additionai connecto~. For aii other connector sizes of the same type, ciass, and styie of termination for
which qualification is desired, two each of the completely assembied plugs and receptacles shaii be subjected to the examinations
and tests in the sequence shown in tabie Xii. Mating piugs and receptacles shali be furnished.

4.5.1.3 Prec)arationof samde~. Connectors shaii be wired with approximately 2 feet of wire (see 3.3.1) and tabie X. Haif of the
connectors of each type shaii be wired with the maximum wire size and the remainder shaii be wired with the minimum wire size
specified in tabie X. Termination of wires to contacts shall be accomplished as follows: A crimping tooi (see 3.1 and 3.3.1), shaii be
used for removabie contacts. Soidedng shaii be used (see 3.3.1) for nonremovable contacts. Insulation displacement connectors
shaii use fiexibie, flat, unshielded, round conductor cabie (see 3.3.1).

12
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TABLE X. Test wire sizes,

___

Contact size Maximum Minimum

22D 22 28

IDC 28 stranded 28 stranded

4.5.2JnsDection routinc. Thesample shall besu~ected totheinspections specified intable Xl, inthe order shown. All sample
units shall be subjected to visual and mechanical inspection before wiring (see 4.5.1.2 and 4.7.1).

4.5.3 Failures. One or more failures shall be cause for refusal to grant qualification approval,

4.5.4 Verification of aualificatio~ To verify qualification, the contractor shall make available a report at 12 month intervals to the
qualifying activity. The qualifying activity shall establish the initial reporting availability. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product for delivery (group A), indicating as a minimum
the number of lots that have passed and the number that have failed. The results of tests of all reworked lots shall be
identified and accounted for.

b. The results of tests pen!ormedfor periodic inspection (group B), including the number and mode of failures. The test
report shall include results of all periodic inspection tests performed and completed during the 36-month period. If the test
results indicate nonconformance with specification requirements, and corrective action acceptable to the qualifying activity
has not been taken, action may be taken to remove the failing product from the qualified products list.

The contractor shall immediately notify the qualifying activity at any time during the 36-month period that the inspection data
indicates failure of the qualified product to meet the requirements of this specification.

4.6 COnformance insDectiom

4.6.1 jnsDection of moduct for delivery. Inspection of product for delivery shall consist of group A inspection.

4.6.1.1 JnsDectionlot. An inspection lot shall consist of all connectors or removable crimp contacts, as applicable, covered by one
specification sheet, produced under essentialitythe same conditions, and offered for inspection at one time.

4.6.1.2 BrouD A inst)e*. Group A inspection shall consist of the inspections specified in table X111,in the order shown.

4.6.1 .2.1 Samdina dan (arouD A). Table X111tests shall be performed on a production lot basis. Samples shall be selected in
accordance with table Xl. If one or more defects are found, the lot shall be screened for that particular defect and defects removed.
A new sample of parts shall be selected in accordance with table Xl and all group A tests again performed. If one or more defects
are found in the second sample, the lot be rejected and shall not be supplied to this specification.

TABLE XI .

Lot size

1 to 50
51 to 90
91 to 150
151 to 280
281 to 500
501 to 1200
1201 to 3200
3201 to 10000

Sample size

5
7

11
13
16
19
23
29

4.6.2 Retention of auaIificatioq. Retention of qualification inspection on connectors shall consist of the examinations and tests
shown in table XlL Shipment shall not be held up pending the results of this inspection.
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TABLEXII. Q~

Inspection

Group I
Visual and mechanical inspection

Magnetic permeability (classes N and M) ~/
Maintenance aging (crimp type)

Contact insertion and removai forces
Mating and unmating force

Contact retention
Dielectric withstanding voitage: ~/
At sea ievei
At aititude

Contact retention (fiat cabie oniy)
Insulation resistance at ambient
temperature ~/
Contact resistance
contact engagement and separation forces
Vlatingand unmating force
Temperature cyciing (ciasses G, H, and N)
Temperature cycling (ciasses D, K, and M)
4ir leakage (ciasses H and K)
Humidity
Dielectric withstanding voitage
insulation resistance

Vibration
Shock
Durability
Contact engagement and separation forces
Mating and unmating force

Salt spray (corrosion)
Contact resistance

Resistance to test probe damage
Gontactengagement and separation forces
‘Iuid immersion ~/
Mating and unmating force ~/

nsert retention
>ontact pin strength
disuai and mechanical inspection

Thermaivacum outgassing (ciasses D, K,
md M) #

Group II

~esistance to solder heat
Group Ili

Solderabiiity ~/
~ontact pin strength
~footnotes on next page.

Requirement
paragraph

3.1,3.3,3.4,
3.5, and 3.6

3.5.1
3.5.2
3.5.3
3.5.4
3.5.5

3.5.6
3.5.6
3.5.7
3.5.8

3.5.9
3.5.10
3.5.4
3.5.11

3.5.11.1
3.5.12
3.5.13
3.5.6
3.5.8
3.5.14
3.5.15
3.5.16
3.5.10
3.5.4
3.5.17
3.5.9
3.5.19
3.5.10
3.5.20
3.5.4
3.5.21
3.5.22

3.1,3.3,3.4,
3.5, and 3.5

3.5.24

3.5.25

3.5.23
3.5.22

I

Test
method

paragraph

4.7.2

4.7.3
4.7.4
4.7.5
4.7.6
4.7.7

4.7.8.1
4.7.8.2
4.7.9

4.7.10

4.7.11
4.7.12
4.7.6

4.7.13
4.7.13.1
4.7.14
4.7.15
4.7.8
4.7.10
4.7.16
4.7.17
4.7.18
4.7.12
4.7.6

4.7.19
4.7.11
4.7.21
4.7.12
4.7.22
4.7.6

4.7.23
4.7.25
4.7.2

4.7.26

4.7.27

4.7.24
4.7.25
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~YlDC Connectors shall meet the test requirements specified for classes G and D nonremovable contact connectors,
Connector class:

Classes D and G - Removable contact connectors.
Classes D and G - Nonremovable contact connectors.
Classes M and N - Removable contact connectors.
Classes M and N - Nonremovable contact connectors.
Classes H and K - Nonremovable contact connectors.

Not applicable for periodic inspection.

See 4.5.1.1 (nonmetallic materials of two connector assemblies).

Not applicable for crimp, wrappost, and IDC contacts.

TABLE XIII . GrouD A lns~ectlo~.

Inspection Requirement Test method
paragraph paragraph

Visual and mechanical 3.1, 3.3, 3.4, 4.7.2
inspection 3.5, and 3.6

Contact engagement and 3.5.10 4.7.12
separation forces
(nonremovable contacts )

Insulation resistance at 3 .5.8 4.7.10
ambient

Dielectric withstanding 3 .5.6 4.7.8
voltage

4.6.3 Pertodic ins~ectio~. Periodic inspection shall consist of group B inspection. Except where the results of this inspection
show noncompliance with the applicable requirements (4.6.3.1.4), delivery of products which have passed group A shall not be
delayed pending the results of this periodic inspections.

4.6.3.1 Groull B ins~ection. Group B inspection shall consist of the inspections specified in table X11,in the order shown. Group
B inspection shall be made on sample units which have been randomly selected from inspection lots which have passed the group A
inspection.

4.6.3.1.1 SamrYina clan.

Group 1: Sample connectors consisting of two mated pairs of each class, of each type, of each style of termination of each
size and all the nonmetallic materials, including lubricants, of one connector of class D, K, and M for which retention
of qualification is desired shall be selected every 24 months. Upon passing this inspection two consecutive times,
the contractor may select sample connectors evety 36 months. If production of a particular part number is not
current, the group B tests must take place at the time production is resumed. The testing shall revert to the original
schedule which is applied to a newly qualified product. If group B testing on classes G and N, D and M, or G, N, D,
M is desired, one completely assembled plug and receptacle of each class shall be subjected to the examinations
and tests in lieu of two of a single class.

Group 11:One each of plug and receptacle with the largest insert arrangement being tested shall be submitted.

Group Ill: Twenty contacts each, pin and socket solder type termination being tested shall be submitted for solderability
requirements and eight pin contacts of each ~pe being tested sha~ be submitted for contact and pin strength

4.6.3.1.2

4.6.3.1.3
contract.

requirements.

Failures. If any SampleUMS fail to pass group B inspection, the entire sample shall be considered to have failed.

RisDosition of samde uni&. Sample units which have been subjected to group B inspection shall not be delivered on the
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4.6.3.1.4 NO ncomdianc~, If a sample fails to pass group B inspection, the manufacturer shail notify the qualifying activity and the
cognizant inspection activity of such faiiure and take corrective action on the materiais or processes, or both, as warranted, and on aii
units of product which can be corrected and which were manufactured under essentialitythe same materials and processes, and
which are considered subject to the same faiiure. Acceptance and shipment of the product shali be discontinued until corrective
action, acceptable to the qualifying activity has been taken. After the corrective action has been taken, group B inspection shall be
repeated on additional sampie units (aii inspections, or the inspection which the original sampie faiied, at the option of the qualifying
activity). Group A inspection may be reinstituted; however, final acceptance and shipment shall be withheid until the group B
inspection has shown that the corrective action was successful. in the event of faiiure after inspection, information concerning the
failure shall be made avaiiable to the cognizant inspection activity and the qualifying activity.

4.7 Jvlethodsof inst)ection.

4.7.1 Test methods. The following identified tests and test methods assure connector integrity within typicai operating conditions
and applications. .Alternate commercial industty standard test methods are allowed, however when and alternate method is used, the
qualifying activity must be notified prior to performance of the test. The test methods described herein are proven methods and shall
be the referee method in cases of dispute.

4.7.2 VisuaI and mechanical insDectioq. Connectors and contacts shaii be examined to verify that the dimensions, materiais,
design, construction, marldng, and workmanship are in accordance with the applicable requirements (see 3.1,3.3,3.4,3.5, and 3.6).

4.7.3 Maanetic Dermeabiiitv (classes M and Nl (see 3.5,1). Permeability shali be measured on ciasses M and N connectors with
an instrument conforming to ASTM A342 or an equivalent industry standard when avaiiabie when avaiiable. The connectors may
be wired or unwired, but shall not be carrying current. Requirements shaii be as specified in 3.5.1.

4.7.4 Maintenance aaina (crim~ contact connectors onlv (see 35 ~. . . Connectors shall be tested in accordance with method 2002
of MlL-STD-l 344 or an equivalent industry standard when available when avaiiable. instaiiinghemovai tool shaii be in accordance
with the applicable specification sheet (see 3.1). Four contacts or twenty percent of the contacts, whichever is greater, shall be
tested.

4.7.5 Contact insertion and removal forces (see 3.5 ~. . Contacts shali be inserted and removed in accordance with method 2012
of MiL-STD-l 344 or an equivalent industry standard when available when availabie. Installing/removal toois shaii be in accordance
with the applicable specification sheet (see 3.1).

4.7.6 Jvlatina and unmatina force (see 3.5.4. Mated connectors shaii be tested in accordance with method 2013 of MlL-STD-l 344
or an equivalent industry standard when avaiiabie when avaiiable. The rate of mating and unmating shaii be 1 to 10 inches per
minute.

4.7.7 Contact retention (see 3.5.fj). Connectors shall be tested in accordance with method 2007 of MlL-STD-l 344 or an
equivalent industry standard when available when available. The following details shali apply:

a. Axial direction: Shail be appiied in both directions.
b. Axiai load: As specified.

4.7.8 Dielectric withstandina voltaae (see 3.5.6).

4.7.8.1 Sea level. Unmated connectors shaii be tested in accordance with method 3001, condition 1,of MIL-STD-1344 or an
equivalent industry standard when availabie when availabie. The applicable test voltages specified in 3.5.6 shall be applied
between all adjacent contacts and between the shell and each peripheral contact. Requirements shall be as specified in 3.5.6. For
group A inspection testing, voltage maybe applied for a minimum of 10 seconds.

4.7.8.2 ~ititude. The connectors shaii be tested in accordance with method 3001, condition IV, of MlL-STD-l 344 or an equivalent
industry standard when available when avaiiabie. After 5 minutes at the simuiated altitude, the connectors shall be tested as
specified in 4.7.8.1.

4.7.9 Cable retention (flat cable onlv) (see 3.5.7~ The unmated wired connector with strain relief, when applicable, shail be
mounted by normal mounting means and aligned with the test fixture. An axiai force of 8 ounces per contact shali be applied. The
force shall be applied 6 inches from the mating face of the connector to the cable and shall puli away from the connector in a
direction that will put the maximum stre~ on the contact-cabie interface.

—

4.7.10 ~ ce at ai in mbient tem~ratu e (see 3.5.81.r Unmated connectors shall be tested in accordance with method
3003, test condition B, of MlL-STD-l 344 or an equivalent industry standard when availabie when availabie. The resistance shall be
measured between 50 percent, but not less than four pairs of adjacent contacts and between 50 percent, but not less than six
contacts adjacent to the sheli and the shell. The contacts selected shaii be those having the closest spacing between measurement
points and the measured resistance shall be as required by 3.5.8.

16



MIL-PRF-24308D

4.7.11 contact resistance (see 3.5.9). Contacts shall be tested in accordance with method 3004 of MlL-STD-l 344 or an
equivalent industry standard when available when available. A minimum of four mated contacts or 20 percent of the mated
contacts, whichever is greater, shall be measured in each connector being tested. The following details apply:

a. Wire size: As specified (see 3.1).
b. Preparation: Connectors mated.

Test current: Maximum contact current rating (see 3.5.9).
~. Test circuit for nonremovable and classes H and K connectors shall be as shown in method 3004. Test circuit for IDC

connectors shall be as shown on figure 2.

4.7.11.1 ClassesHan d K Dincontac~. Classes H and K pin contacts shall be mated with counterpart copper based alloy socket
contacts for the test of 4.7.10.

FIGURE 2. Contact resistance test circuit for IDC connector~.

4.7.12 Contact enaaaement and ser)aration forces (see 3.5,10). Contact engagement and separation forces shall be tested in
accordance with method 2014 of MlL-STD-l 344 or an equivalent industry standard when available when available. Four contacts
or 20 percent of the contacts, whichever is greater, shail be measured in each connector being tested. The following detaiis appiy:

a.

b.

4.7.13

Insert and separate a maximum diameter pin in and from each socket contact, then insert and remove a minimum
diameter pin in the same sockets. During separation of the minimum diameter test pin, the minimum separation force
shall conform to 3.5.10.

insert and separate a maximum diameter pin in and from each socket contact three times. During the third cycle, the
engagement force shall conform to 3.5.10.

JemDerature cvcIina (classes G, H, and N) (see 3.5.11) . Unmated connectors shall be tested in accordance with method
1003, test condition A, of MlL-STD-l 344 or an equivalent industry standard when available when avaiiabie, except that the minimum
temperature shall be as specified in table Viii. At the completion of the last cycle, the connectors shall be returned to room
temperature for further examination and shall meet the requirements of 3.5.11.

4.7.14.1 TemDerature cvcIing (ciasses D. K. and Ml (see 3,5,11.1). Mated connectors shall be tested in accordance with method
1003, test condition A of MlL-STD-l 344 or an equivalent industry standard when avaiiabie when available, except that the minimum
temperature shall be as specified in table Viii. At the completion of the last cycle, the connectors shali be returned to room
temperature for further examination and shall meet the requirements of 3.5.11.1.

4.7.14 ~r Ieakaae (c ai sses H and K connectors) [see 3,5,12). Classes H and K connectors shali be mounted in a manner
suitable for application of one atmosphere pressure differential across the connectors, and tested in accordance with method 1008,
test condition C, of MlL-STD-l 344 or an equivalent industry standard when available when available. The leakage rate shall be
determined while pressurized air or gas, containing not less than 10 percent helium by volume, is applied to the connector.
Requirements shall be as specified in 3.5.12.
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4.7,15 ~u miditv (see 3.5.13). The connectors shall be fully wired. The unmated and wired connectors shall be subjected to a
humidity test in accordance with method 1002, test condition 11,of MIL-STD-1344 or an equivalent industty standard when available
when available and with the following exceptions and details as required by 3.5.13.

a. Step 7B, vibration, is not required.

b. Upon completion of step 6 of the final cycle, connectors shall be removed from the chamber and surface moisture
removed from the insulators. Immediately following removal of surface moisture, the insulation resistance test (see 4.7.9)
and the sea level dielectric withstanding voltage test (see 4.7.7.1) shall be conducted.

c. Atler the 24 hour conditioning period, the insulation resistance shall again be measured.

4.7,16 Jlibration (see 3,5.14J. The connector assembly shall be mounted, as specified herein and vibrated in accordance with
method 2005, test condition 4, of MlL-STD-l 344 or an equivalent industry standard when available when available. All contacts
shall be wired in series with at Ieast 100 milliamperes of current allowed to flow. A suitable instrument shall be employed to monitor
the current flow and to indicate any discontinuity of contact or interruption of current flow. Requirements shall be as specified in
3.5.14.

4.7,16.1 Connector mounting. Each receptacle shall be mounted on a suitable fixture, which in turn shall be attached to a
vibration table. A suitable sensor shall monitor the receptacles at a point on or near the receptacle. A counterpart plug shall be
engaged with the receptacle and shall not be held by any locking means. The wire bundles or cables attached to the receptacle shall
be clamped to nonvibrating points at least 8 inches from the rear of the receptacle. The wire bundles or cables attached to the plug
shall be clamped to a vibrating point 4 *1/2 inches from the rear of the plug. The clamping length shall be chosen to avoid
resonance of the wire bundles or cables. To eliminate possible wire breakage when testing connectors wired with number 28 AWG
wire, a strain relief clamp that mounts directly to the connector and reduces the clamping length of the wire bundle to a minimum is
permitted.

4.7.16.2 Printed wirina boa d con ector n r mounting. Right angle connectors shall have the receptacle mounted on an epoxy glass
printed wiring board, 1/16 inch minimum (plus added tolerances) thick and clamped to a suitable fixture which in turn shall be firmly
mounted on the vibration table. Each plug shall be mounted in the normal manner at one end of the rectangular epoxy glass
laminate board. The board shall be 1/16 inch minimum thick.

4.7.17 Shock (see 3.5.15). Mated connectors shall be subjected to test condition E, method 2004 of MlL-STD-l 344 or an
equivalent industty standard when available when available. One shock shall be applied in each direction of the three major axes of
the connectors. Receptacles shall be mounted similar to the mounting of 4.7.15.1. Plugs shall be engaged with the receptacles and
shall not be held by any locking means. All contacts shall be wired in series with a minimum of 100 milliamperes of current ailowed to
flow. The wire bundies or cables shaii be clamped to structures that move. A minimum of 8 inches of wire or cabie shali be
unsupported behind the rear of the receptacle and 4 *1/2 inches of wire or cabie shail be unsupported behind the rear of the plug. A
suitabie instrument shaii be empioyed to indicate any discontinuity or interruption of current flow. Requirement shall be as specified
in 3.5.15.

4.7.17.1 Printed wirina board connec~ ounting. Mounting method in accordance with 4.7.15.2,

4.7.18 Durabiiitv (see 3.5.16~ Connectors shaii be tested in accordance with method 2016 of MiL-STD-l 344 or an equivalent
industry standard when avaiiabie when avaiiabie. The foilowing detaiis appiy:

a. Mated and unmated 500 times at a rate of 200 *1OOcycies per hour.

b. After 500 cycies mated connectors shaii be subjected to sait spray.

4.7.19 Salt sDrav (corrosion) (see 3.5.17). Mated connectors shali be subjected to a sait spray test in accordance with method
1001, condition B, of MiL-STD-l 344 or an equivalent industry standard when avaiiable when avaiiabie. After exposure, connectors
shall be thoroughly washed with tap water to remove aii sait deposits and then shaii be dried in a circuiting air oven at temperature
of 38° C *3o C for a period of 12 hours. They shaii then be visualiy examined for evidence of corrosion and subjected to the contact
resistance test of 4.7.10 and the mating and unmating force test of 4.7.5. After completion of test, connectors shaii conform to the
requirements of 3.5.4,3.5.5, and 3.5.9.

4.7.20 gversize Din exciusion (see 3.5.18j. A hardened steel oversize pin, as specified in 3.5.18, shali be placed in a position
centered and parallel to the axis of the socket contact. A 12-ounce axiai force shaii then be appiied tending to force the test pin Into
the socket contact. After completion of the test, the contacts shaii be subjected to the contact resistance test in accordance with
4.7.10. This test shaii be performed on 20 percent or a minimum of four, of the socket contacts in each connector.

.

4.7.21 Resistance to test r)robe dam~ (see 3.5.1~ Socket contacts shaii be tested in accordance with method 2006 of
MlL-STD-l 344 or an equivalent industry standard when availabie when available. The foilowing detaiis shali apply:
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a. The test shall be performed on 20 percent of the contacts, or a minimum of four contacts.

b. After testing, the contacts shall meet the requirements of 3.5.19 (contact engagement and separation),

c. Type 1 or type 2 contact holding device.

d. Probe damage tool shall be inserted into the contact to the following depths:

Contact Holding fixture
size

Type 1 Type 2

20 .202 *.005, .077 *.005 .250 t.005, .125 k.007

IDC .202 *.005, .077 *.005 .250 *.005, .125 t.007
20

Note: Dimensions are inches.

e. The diameter of the handle (.190) is not applicable.
.

4.7.22 Fluid immersion (see 3.5.20). Connectors shall be tested in accordance with method 1016 of MlL-STD-l 344 or an
equivalent industry standard when available when available . The following details apply:

a. Test fluid (a) .

b. Test fluid (e).

4.7.23 ~se rt retention fsee 3.5.21)< Unmated connectors shall be tested in accordance with method 2010 of MlL-STD-l 344 or an
equivalent industry standard when available when available:

_.——__ a. Force to be applied: 10 lbf/in2 per second until pressure specified in 3.5.21 is reached.

b. For classes D, G, M, and N connectors, the wired contacts may be removed for convenience of testing.

4.7.24 so Iderabilitv (see 3.5.23) , Solderability, nonremovable contact terminations, except wrappost, IDC, and crimp, shall be
tested in accordance with method 208 of MIL-STD-202 or an equivalent industry standard when available when available (type R or
RMA flux maybe used). Solder cup terminations shall be tested in the following mannec

a. Test samples shall not be cleaned prior to soldertng.

b. Test sample connectors shall have the solder cups dipped in, or brushed with, flux type RMA just prior to the application of
solder.

c. A pencil type soldering iron shall be used, with temperature regulated to 360°C *10° C to heat the test solder cups.

d. After healing the test solder cups to a solder melt temperature, 63/37 tin-lead type solder shall be applied to fill the solder
cup to a solder capacity which will result in solder wetting the entire cup surface and forming a solder fill meniscus across
the open portion of the solder cup.

e. The finished solder fill shall be smooth and slightly concave with clear wetting and adhesion to all internal surfaces of the
solder cup. Inspection shall be aided by a 10X optical aid.

f. Twenty percent but not less than seven contacts of test specimen shall be tested,

4.7.25 Contact Din strenath (nonremoyabIe contacts) (see 3.5.22) . Contacts shall be mounted in a suitable fixture and a gradual
force as shown in the table shall be applied to pin as shown on figure 3. The maximum rate of travel of the head of the testing
machine shall not exceed 1 inch per minute. Maximum loading time shall not exceed 1 minute. The permanent set shall be the
difference between the initial and final position of the extreme pin tip, immediately after load removal and shall not exceed the limits
specified in 3.5.22.

4.7.26 Therms vacuuI m out~s ina -es D. K. and M). All nonmetallic materials, including lubricants, used in the manufacture
of these connectors shall be tested in accordance with SP-R-0022 or ASTM-E595 to determine the maximum TML of the original
specimen mass and the VCM content of the ortginal specimen mass. For the purpose of determining TML and VCM of connectors,

__—_ the original specimen mass shall be the assembled connector mass excluding metallic parts. The TMC and VCM for the connectors
may be determined by testing the specific materials of the connector and calculating the loss for the connector.
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FIGURE 3. Contact Din strenat~.

Mating
end
size

20

22

moment
(lb-in.)
(unless

otherwise
specified (see

3.1)

.53

.22

I 23 I .16 I

4.7.27 j3esistance to soIderheat(so Iderable. nonremovable contacts onhd (see 35 75) All solder cup and printed circuit board
termination type connectors shali be tested.

. . .

a

b.

c.

d.

e.

f.

Where applicable (not for printed circuit board type connector) the appropriate copper wire size, 2 to 4 inches in length,
properly prepared for the applicable solder cup size shaii be inserted into the contact termination. Seven contacts or
twenty percent of the contacts, whichever is greater, shail be tested.

The test specimens shall be fiuxed accordingly with flux liquid or other techniques (see 3.3.1).

Uniess otherwise specified, a pencil type soider iron rated for 25 watts shall be used.

The soider iron shall be heated to a temperature of 36tY C *1 0°C. It shaii be applied to the termination for a period
necessary to hold the solder in a liquid state for a time duration of 4 to 5 seconds. Solder type to be used is SN-63 in
accordance with J-STD-006 or an equivalent industry standard when avaiiabie when avaiiabie.

After application, the soldering iron shall be removed and a visuai and mechanical inspection performed, the visual
inspection shall beat 10X.

The connector shali show no evidence of distortion or damage to any area of the connector housing. The contact shall
meet the contact retention requirement (see 3.5.5). - -

5. PACKAGiNG

5.1 ~. For acquisition purposes, the packaging requirement shall be as specified in the contract or order(see 6.2).
actuai packaging of materiai is to be performed by DoD personnei, these personnei need to contact the responsible packaging

When

activity’ to as~e~ln requisite packaging requirements. Packaging requirements are maintained by the inventory Control P~int%
packaging activity within the Miiitary Department or Defense Agency, or within the Miiitaty Department’s or Defense Agency’s
automated packaging fries, CD-ROM products, or by contacting the responsible packaging activity.
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6.NOTES

(This section contains information of a general or explanatory nature that maybe helpful, but is not mandatory.)

6.1 jntendedus~. These connectors are intended for general military use. The class and types of connectors are intended for
application as foiiows. Connector installations shouid be designed to assure that connectors are mated within the iimits prescribed
by 3.4.5.

a.

b.

c.

d.

e.

f.

Ciasses G and N connectors are intended for use in nonenvironment-resisting applications where the operating
temperature range of -55° to +125° C is experienced. Crimp contact connectors have the additional advantage of
possessing removable crimp-type contacts.

Ciass N connectors are intended for use In applications wherein presence of residuai magnetism must be held to very iow
ieveis to avoid interference with nearby sensitive instrumentation.

Ciass H receptacles are intended for use in applications wherein atmospheric pressures must be contained by the
connectors across the wali or paneis on which they are mounted. If air leakage requirements are criticai, a ciass H
connector should be used.

Crimp contact connectors shaii have contacts present in aii positions when the connector is installed.

Ciasses D, K, and M connectors are for high reliability space applications.

Connector installations shouid be designed to assure that connectors are mated within the limits prescribed by 3.4.5.

6.2 Acau isition reauirement~. Acquisition documents must specify the foiiowing:

a. Titie, number, and date of the specification.

b. issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual documents referenced (see
2.1).

c. Packaging requirement (see 5.1)

6.3 Quaiificatioq. With respect to products requiring qualification, awards wiii be made oniy for products which are at the time of
award of contract, quaiified for inciusion in the applicable qualified products iist, whether or not such products have actuaiiy been so
listed by that date. The attention of the contractors is called to these requirements, and manufacturers are urged to arrange to have
the products that they propose to offer to the Federai Government tested for qualification in order that they maybe eiigibie to be
awarded contracts or purchase orders for the products covered by this specification. information pertaining to qualification of
products may be obtained from the Defense Electronics Supply Center (DESC-E), Engineering Standardization Directorate, Dayton,
OH 45444.

6.4 CoDv ght notri ice. Aii information disclosed in this specification and reiated specification sheets and miiitary standard which is
or may be copyrighted by IT Cannon Eiectric is reproduced herein with the express permission of the copyright owner.

6.5 Refinitiom.

6.5.1 Overall finish. A finish having a specified minimum thickness applied over the entire surface area (such as, barrel piating
technique or other nonselective piating technique, and so forth).

6.5.2 @aiized finish. A finish having a specified minimum thickness applied to a definite area, (such as, ciad, iniay, weided dot,
seietilve piating
technique, and so forth).

6.5.3 Goid finisn. A finish having an unspecified thickness of gold not requiring a measurement of thickness.
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6.6 set)s in selecting MIL-C-?4308 tvt)eco nnector- PiN’S.

Stepl. Determinethe desired connectorfeatures.
A. Use Ciass(G, D, M, N, H, K,orG-PCB mount).
B. Terminationtype (harness soider, harness crimp, fiat cabieiDC, PC board solder).
C. Size of contacts and contact density (#20 or #22).
D. contact gender (pinorsocket).
E. Memberofcontacts (9,15,25,26,37, 44,50,62,78,104).
F. Mounting method (no float, duaifioat, PC board vertical, PC board rightangie).

Step2. Using chart ’A’, seiectthe appropriate specification sheettobeused.

Step3. Using chad'B', detemine theappropdate lnseNMS sheet, MSsheet dash number, andsheii size forreference inthe
PiN seiection.

Step 4. Using chart ‘C’, determine the appropriate ~ MS sheet dash number for reference in the PiN seiection.

Step 5. Using the sheii size, insen MS sheet number and dash number, and ~ MS sheet number and dash number,
determined from steps #3 and #4 above, refer to the charts on the siash sheet selected in step #2 above and determine the
appropriate slash sheet dash number (PiN) for the desired connector.
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CHART”Am ~ASHSHEETSEL ECTION

-c Soktw(nsheet)
Pln contact

Crimp(/4sheet)

-rHarness
terminal

1-

.Cla88
DorG

f-- sokkK(/18he@
Socketcontact +_

Ctimp (/2 sheet)

L IDC terminal -$

rPin contact
--L

—da68_

Pincontact (~q

Socketcontact (/27dleet)

MorN

L -c solliar(/58heet)

socket CQntact
Climp (/68he@

r Phcontact
-t- Crimp(notavdlable)

_c&s$
HorK— Lsocketcontact(not8vallable)

-E
MiBIowwlock@58tmt)

HARDWARE Female$cn?Jwlock(128sheet)

BackshdIG(See MIL—G8504W48& /50)
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CHART”Bm INSERT MS SHEFTINFORMATION SELECTION

size20

— sb22

— 9eontad$(Ms18273-l d’teilsizel)

15WntWA$(MS18274-18heil dze 2)

25 Wnkt$ (MS18275-1 Aeil size 3)

28axtads(notavailabie ins&e 20aWad@

37 Wnkb (Ms1827&l $heiI - 4)

4fantad8(not8vailabb in8ize20uxttad@

50 Conta& (MS18277-1 $heiIsize 5)

82wntads(not8vailabie indze20txnta@

78attads@ot8vailabiein 8ize20mntad@

104 ~ (notwaiiabie in dze 20 amtads)

}

0cmtad8(notavaihbie in8i2022contacb)

16 ~ (MS18272-2 tii da 1)

25~(not8v8iiaMe in8ize22txmtad@

28 ~ (MS18274-2 sheiisize 2)

37~(not8vailabie ln8ke22~)

4 ~ (MS18275-2 dteii da 3)

——__

E
5ocontads(notmiibaiein8izo22contads)

82 mntada (MS1827G2 shelldze 4)

78 ~ (MS18277-2 sheiisize 5)

104 Wnkt$ (MS1400+1 dleii $ize 6)

—=
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CHART”Cm SHELLMSSHEET INFORMATIONSELECTION

Pand —

soider—

Nolbat (Shall 1-8 MS1828hx)

Dual float (Shall 14 MS1828WX)

‘-t No float (Shell 14 MS18289-)OC

Dual lloat (Shell 1-8 MS18280-Ioo

[

NOfloat (Shell 1% MS18271-XX)

r Pin —

Dual float (Mali 1+ MS18271-XX)

crimp—
~ NOIloat (Sheii 1+ MS18270+tx)

L=
[

Pin–

Print8d LRtangia(Shaii 1-S MS1405WX)
drcuit

[

Rt angle (Sheii 1=5MS14058-XX)

Sooicd –

Straight(Shell 1-6 MS1405@@
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6.7 Subiect term (kev word) listing.

Contacts
Crimp
Current
Dielectric
Finish
Heat
Humidity
Inspection
Insulation displacement
Magnetic permeability
Materials
Mating force
Military standards
Plug
Pin
Printed wiring board
Qualification
Receptacle
Sampling
Socket
Solder
Solderability
Temperature
Voltage

6.8 ~

MIL-M-14 -
MIL-S-5002 -

MlL-T-l 0727 -

MIL-F-14256 -
MlL-W-l 6878/4 -

MIL-C-22520 -

MIL-M-24519 -
MIL-C-39029 -
MIL-G-45204 -

MIL-C-49055 -

MIL-P-81728 -
MIL-I-81969 -

STANDARDS

MIL-STD-790 -

MS14058 -

MS14059 -

MS18281 -

Molding Plastics and Molded Plastic Parts, Thermosetting.
Surface Treatments and Inorganic Coatings for Metal
Surfaces of Weapon Systems.
Tin Plating; Electrodeposited or Hot-Dipped, for
Ferrous and Nonferrous Metals.
Flux, Soldering, Liquid (Rosin Base).
Wke, Electrical, Polytetrafluoroethylene (PTFE)
Insulated, 200° C, 600 Volts, Extruded Insulation.
Crimping Tools, Terminal, Hand or Power Actuated, Wke
Termination, and Tool Kits, General Specification for.
Molding Plastics, Polyester, and Polyatylether Thermoplastic.
Contacts, Electrical Connector, General Specification for.
Gold Plating, ElectrodePosited.

Cables, Power, Electrical, (Flexible, Flat, Unshielded),
Round Conductor, General Specification for.
Plating, Tin Lead (Electrodeposited).
Installing and Removal Tools, Connector Electrical Contact,
General Specification for.

Standard Practice for Established Reliability and High
reliability Qualified Products List (QPL) Systems for
Electrical, Electronic, and Fiber Optic Parts Specifications.
Connector, Electric, Rectangular, Miniature, Polarized Shell,
Rack and Panel, Shell, Receptacle, Socket Contacts Straight,
Printed Ckcuit Board Terminal Types.
Connectors, Electric, Rectangular, Miniature, Polarized Shell,
Rack and Panel, Shell, Plug, Pin Contacts, Printed Circuit
Board Termination Types.
Contacts, Pin and Socket, Classes G, N, and H, Solder Type,
Non-removable.

Requirement
~

3.3.5.1,
1.2.1,3.3.5.1

3.3.4 .2.1,3.3.6.2

4.7.27b
4.5.1.3

4.5.1.3

3.3.5.1
3.4.1.2

Military
@W2!lSS

6.9.3.1
6.9.4.1

6.9.2.1

6.9.8

6.9.8

6.9.3.1
6.9.5.2

3.3.4.2.1,3.3.4.2.2.1, 6.9.2.1,6,9.2.2.1,
3.3.6.3 6.9.4.3
4.5.1.3 6.9.8

3.3.4.2.2.2a, b, c 6.9.2.2.2a, b, c
3.4.1 .2.1 6.9.5.2.1

4.1.2 6.9.7

3.3.4.2 .2.2c 6.9.2 .2.2c

3.3.4 .2.2.2c 6.9.2 .2.2c

3.4.1 .1,3.4.1.3 6.9.5.1, 6.9.5.3 —__
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HANDBOOKS

MILITARY

MIL-HDBK-454 - Standard GeneraI Guideline for Electronic Equipment. 3.3.2,4 .5.1.3 6.9.8

(See supplement 1 for list of associated specification sheets and military standards).

(Unless otherwise indicated, copies of the above specifications, standards, and handbooks are available from the Defense Printing
Service Detachment Office, Blgd. 4D (Customer Service), 700 Robbins Avenue, Philadelphia, PA 19111-5094.

6.9 FORMER MILITARY REQUIREMENTS

6.9.1 Dissimilar metal~. When dissimilar metals are employed in intimate contact with each other, protection against electrolytic
corrosion is to be provided as specified in guideline 16 of MIL-HDBK-454.

6.9.2 Contact finish (solder contac~. The finish on contact bodies are to be gold applied either overall or localized for class G (see
6.5). The finish on contact bodies for classes D, K, and M are to be gold applied overall. The finish on contact bodies for class H are
to be tin applied overall.

6.9.2.1 Qverall ftnis~. Contact bodies are to be overall gold-plated 50 microinches thick minimum in accordance with
MIL-G-45204, type II, grade C, class 1, over a suitable underplate (see 6.5). Silver is not be used as an underplate. Nickel is not be
used as an unde@ate on classes M and N. The finish on contact bodies of class H connectors are to be 50 microinches minimum of
electro-tin (no organic brighteners) in accordance with MlL-T-l 0727. Preliminary plating of another metal is permissible.

6.9.2.2 loca Iized finish. Contact bodies are to be overall nickel plated in accordance with QQ-N-290, except plating thickness are
to be 30 to 150 microinches thick (see 6.5). Mechanical operations maybe performed after application of plating.

6.9.2.2.1 Contact matina area. The contact mating area as shown on figure 1 are to be gold plated 50 microinches thick minimum
in accordance with MIL-G-45204, type 11,grade C, class 1 or an equivalent industry standard over nickel plating (see 3.3.3.2.2).—_

6.9.2.2.2 Termination~. Terminations are to be plated as follows:

a. Solder cups: 100 microinches minimum tin-lead plated in accordance with MIL-P-81728,50 to 95 percent tin.

b. Insulation displacement: 100 microinches minimum tin-lead plated in accordance with MIL-P-81728, 50 to 95 percent tin.

c. Printed wiring tails: Dimension M as shown on MSI 4058 and MS14059, 100 microinches minimum tin-lead plated in
accordance with MIL-P-81728.

6.9.3 J)ielectric mate~,

6.9.3.1 Jnsefl. Insert materials are to conform to type SDG-F of MlL-M-l 4 or type GPT-30F or GET-30F in accordance with
MIL-M-24519, for classes D, G, M, and N connectors. Insert dielectric material for classes H and K are to be glass.

6.9.4 Jdetal comr)one~. Metal components are to be of high grade corrosion resistant material or a material treated to resist
corrosion which will allow the complete connector assembly to meet the requirements of this specification.

6.9.4.1 J%ish (classes G and N] ~/. Shells are to be cadmium plated in accordance with type 11,class2ofQQ-P-416 or zinc
plated in accordance with ASTM B633. A preliminary plating of another metal is permissible. The resulting finishare to be electrically
conductive, and are to be of a golden color to ensure that the chromate finish has been properly applied. Corrosion-resistant steel
parts including shells are to be passivated in accordance with QQ-P-35 and need not be overplated. (See MIL-STD-5002 for
aerospace and missile application restrictions which restricts the use of zinc for aerospace applications.)

6.9.4.2 Finish for class H connectors. Unless otherwise specified, all metal parts for class H connectors are to be tin plated in
accordance with MlL-T-l 0727. Preliminary plating of another metal is permissible.
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6.9.4.3 Finish for classes D, K. and M connector~. All metal parts for classes D and K connectors are to be electrically conductive
nickel-phosphorus conforming to ASTM B733, class 1 or 2, type II1,.0005 inch minimum thickness, class 1 or 2, grade B, finish is to
be dull. Use of a suitable underplate is permissible. For class M, the finish is to be gold in accordance with MIL-G-45204, grade C,
class 1 over a suitable underplate (see 6.5). A silver underplate is not be used.

6.9.5 Interface and r)hvsical dimensions.

6.9.5.1 SO Ider contac@. Solder contacts are to be nonremovable from the insert, are to have eyelet or solder cup terminals as
specified (see 3.1)and are to be in accordance with MS18281. Solder cups are to be so designed such that during soldering, no
components will be damaged and no liquid solder is to escape.

6.9.5.2 CrimD contacts. Crimp contacts are to be as follows:

Co necto dens tyn r i Contact size Co tactn Part or Identvfvina Number (PIN)

High 22D socket M39029157-354
High 22D pin M39029158-360

Standard 20 pin M39029/64-369
Standard 20 socket M39029/63-368

6.9.5.2.1 Contact insertion and removal too1s. Crimp removable connectors are to be designed for contact insertion and removal
with the applicable military tools as follows.:

Co tacts Zen i IQQL!m

22D M81969/14-01 with plastic tips
M81969/1-04 with metal tips

20 M81969/39-01 with plastic tips
M81969/1-02 with metal tips

6.9.5.3 Classes Han d K contac~ Classes H and K contacts are to be permanently fused in place and are to have eyelet or
solder cup terminals, as specified (see 3.1), in accordance with MS18281.

6.9.7 EstabIished Reliability and h _iah reliability mactice . Afl estabIished reliability and a hiah reliability r)racti~ are to be
established and maintained in accordance with MIL-STD-790. Evidence of such compliance is to be verified by the qualifyhg activity
of this specification as a prerequisite for qualifications and continued qualifications effective 24 months after the date of this
document.

6.9.8 PreDaration of samDleS. Connectors are to be wired with approximately 2 feet of wire conforming to MlL-W-l 6878/4 and
table X. Half of the connectors of each type are to be wired with the maximum wire size and the remainder are to be wired with the
minimum wire size specified in table X. Termination of wires to contacts are to be accomplished as follows: A MIL-C-22520/2
crimping tool (see 3.1), is to be used for removable contacts. Soldering is to be in accordance with guideline 5 of MIL-HDBK-454 for
nonremovable contacts. Insulation displacement connectors are to use cable in accordance with MIL-C-49055.

6.10 Chanaes from cweviousissue. Marginal notations are not used in this revision to identify changes with respect to the
previous issue due to the extent of the changes.

CONCLUDING MATERIAL

Custodians:
Army - CR
Navy - EC
Ah Force -85
NASA - NA

Review activities:
Anrny- AR, AV, Ml, AT, ME
Navy - AS, CG, MC, OS
Air Force -11,99

Preparing activity:
DLA -ES

(Project 5935-4007)
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